Objective: Large body size has been associated with decreased risk of breast cancer in premenopausal women but with increased risk in postmenopausal women. Limited information is available about African-American women and differences by estrogen and progesterone receptor status.
Introduction
An inverse association between body mass index (BMI, kg/m 2 ) and breast cancer risk in premenopausal women and a positive association between BMI and breast cancer risk has been identified in many studies of postmenopausal women (1) (2) (3) . In a recent World Cancer Research Fund/ American Institute for Cancer Research report on the prevention of cancer (4), body fat percentage was reported as a probable risk-reducing factor for premenopausal breast cancer and as a convincing risk-increasing factor for breast cancer in postmenopausal women. Most published data are from studies of predominantly white women.
Obesity during adolescence (5), at age 18 years (6) , and in adulthood (7) have been inversely associated with premenopausal breast cancer risk in white women. Among African-American women, obesity at age 18 years has been found to be both not associated (8, 9) and inversely associated (10) with breast cancer risk among premenopausal women. Likewise, the established inverse relationship between adult BMI and premenopausal breast cancer in white women has not been as consistently found among African-American women (8, 9, 11, 12) , and some studies have even suggested a positive association between adult BMI and premenopausal breast cancer risk in African-American women (8, 9) .
The inverse relation between BMI and risk in premenopausal women and the positive relation between BMI and risk in postmenopausal women (4) suggest that at some age, there is a "transition" in which BMI ceases to be protective and contributes increased risk. There has been little research on the age at which such a transition occurs, and it is unknown if there is variation by race. It is possible that the effect is somehow linked to different subtypes of breast cancer having different age-specific incidence rates (13) .
Few studies have provided data on the effect of BMI on postmenopausal breast cancer in African-American women, and with mixed results (9, 10, 12, 14) . The number of studies comparing postmenopausal white women and African-American women are limited. One casecontrol study that included both white women and African-American women found no association between adult BMI and postmenopausal breast cancer risk for either race (14) .
The Women's Contraceptive and Reproductive Experiences (CARE) Study provided an opportunity to examine the relationship between body size characteristics and risk of breast cancer in a large sample of white women and African-American women ages 35 to 64 years.
Materials and Methods

Participants
The Women's CARE Study was a population-based case-control study conducted in five metropolitan U.S. areas: Atlanta (Georgia), Seattle (Washington), Detroit (Michigan), Philadelphia (Pennsylvania), and Los Angeles (California). Details of the study methods have been previously described (15) . Case patients were identified by Surveillance Epidemiology and End Results cancer registries in Atlanta, Seattle, Detroit, and Los Angeles and from hospitals in Philadelphia. Case patients were white women or African-American women ages 35 to 64 years with no history of in situ or invasive breast cancer who were newly diagnosed with invasive breast cancer between July 1994 and April 1998. Control participants were women without a history of in situ or invasive breast cancer who were identified by random-digit dialing. Control participants were matched to case patients within strata of study center, race, and 5-year age group. The participation rate was 76.5% among case patients and 78.6% among control participants. A total of 4,575 case patients (2,953 white and 1,622 AfricanAmerican women) and 4,682 control participants (3,021 white and 1,661 African-American women) completed interviews. The study protocol was approved by local institutional review boards at each study site. All participants provided a written informed consent.
Data collection
All participants were interviewed in person using a structured questionnaire that included questions on demographics, reproductive history, medical history including body size and hormone use, family history of breast cancer, lifetime physical activity, and other lifestyle factors.
Body size was recorded in the study questionnaire by asking the women their tallest body height without shoes and body weight at age 18 and 5 years before the reference date, which was the date of breast cancer diagnosis for case patients and the date when the woman was identified by random-digit dialing for control participants. Women were asked to select their body figure size from nine given picture alternatives at three time points: at the time of their first menstrual period, at 30 years of age, and 5 years before the reference date (16) . Bra size (cup size and chest circumference in inches) at 18 years of age and 5 years before the reference date were recorded. We also asked the women to indicate in what area of the body they typically gained weight, selecting from the following responses: did not gain weight; gained weight around the chest and shoulders, around the waist or stomach around the hips and thighs, around the buttocks, or equally all over; other (specify); and do not know.
Estrogen (ER) and progesterone receptor (PR) status of case patients was obtained from the pathology reports and was recorded by each study center as reported earlier (17) .
Data analyses
BMI was calculated as body weight in kilograms divided by height in meters squared (kg/m 2 ). The body size variables evaluated in this analysis were BMI at age 18 and 5 years before the reference date (recent); weight change from age 18 years until the recent measure (as both kg and kg/y); body figure (range from 1-9) at menarche, at age 30 years, and recently; and typical location of weight gain. BMI categories used were ≤20 kg/m 2 (reference category), 21 to 24, and 25+ kg/m 2 at age 18 years and ≤25 kg/m 2 (reference category), 26 to 29, 30 to 34, and 35+ kg/m 2 at recent age. Weight change categories were <5 kg (reference category), 5 to 15, 16 to 25, and >25 kg. The three bra cup size categories were AA, A, and B (reference category); C, CC, and CCC; and D+. Analysis of bra cup size was conducted only among women with recent BMI of ≤25 kg/m 2 to eliminate the effect of overall obesity.
We considered a woman as postmenopausal if she had experienced a final menstrual period of >12 months before the reference date [and had not used hormonal therapy (HT) before or during the 12-mo interval after the last menstrual period (that is, natural menopause], if she had undergone bilateral oophorectomy (surgical menopause), or if her periods stopped because of chemotherapy or radiation therapy at least 12 months before the reference date. Women were considered premenopausal if they were still menstruating and had not taken any HT during the 12 months before the reference date. We were unable to determine menopausal status for women who received a hysterectomy and had at least a portion of an ovary intact or who began HT within 12 months of their last menstrual period.
Because we analyzed the data by menopausal status, we excluded 1,126 participants (534 case patients of which 309 white and 225 African-American women, and 592 control participants of which 348 white and 244 African-American women) with unknown menopausal status. Additionally, we excluded 25 participants with missing BMI at age 18 years (12 case patients and 13 control participants), 30 participants with missing recent BMI (14 case patients and 16 control participants), 5 participants with missing both BMI at age 18 years and recent BMI (3 case patients and 2 control participants), 12 participants with missing parity (3 case patients and 9 control participants), 7 participants with missing postmenopausal HT use (3 case patients and 4 control participants), one control participant missing both BMI at age 18 y and postmenopausal HT use, and 13 participants with missing physical activity (9 case patients and 4 control participants). The number of participants remaining for analysis was 8,038 (3,997 case patients and 4,041 control participants). In the analysis of body figures, we further excluded 34 participants (16 case patients and 18 control participants) because of missing information on the selection of at least one of the body figures. When stratifying for menstrual regularity, we excluded an additional 235 participants (127 case patients and 108 control participants) who lacked data on this variable.
We used unconditional logistic regression analysis to calculate odds ratios (OR) as relative risk estimates and corresponding 95% confidence intervals (CI) to examine the relationship between different body size measurements and risk of breast cancer. We included several potential confounding variables in our models that were selected a priori: age (continuous), race (white/AfricanAmerican), education (less than high school/high school graduate/some college or technical school/college graduate or more), study site (Atlanta/Seattle/Detroit/Philadelphia/Los Angeles), first-degree family history of breast cancer defined as breast cancer in mother or sister (yes/no/adopted or unknown), parity (0/1/2/3/4/5+), postmenopausal HT use (<1/14/5-9/10+ y), and age at menopause (<35/35-39/40-44/45-49/50-54/55+ y). We also considered age at menarche and physical activity as potential confounding variables, but dropped both from the final model because they altered the ORs by <10%.
We studied the possible effect modification of the association between BMI and breast cancer risk by analyzing the data stratified by race, never versus ever use of HT, bra size, regularity of menstrual periods, and length of breast feeding. We tested for the homogeneity of the BMI effect using a likelihood ratio test comparing the fit of a model with a trend variable for BMI with the fit of a model in which the BMI variable was allowed to vary by strata of the other variable (such as race). We also tested for the homogeneity of effect by tumor receptor status using a case-case analysis comparing ER+PR+ with ER−PR− cases. Note that a total of 3,297 cases (82%) or 1,756 premenopausal and 1,541 postmenopausal cases had ERPR information available. We therefore redid the BMI analyses among cases with ERPR information. The results were essentially identical to the main analyses presented in the tables on all cases, and these results are therefore not shown. We also tested whether only including premenopausal women younger than 55 years or postmenopausal women 40 years or older altered the results, but results were similar to those obtained when all women were included and are not presented.
We used the Statistical Package for Social Sciences for Windows (release 14.0.2., SPSS, Inc.) for all analyses. P values are two sided and values of <0.05 were considered statistically significant, whereas P values of 0.05 to 0.10 are described as borderline significant.
Results
Women's CARE Study results for several common breast cancer risk factors have been published previously (18) (19) (20) (21) . Similar results were found in the subset of case patients and control participants in this current study (Table 1) . Case patients were more likely than control participants to have a first-degree family history of breast cancer and to be nulliparous. Among parous women, the case patients had higher age for first term pregnancy and lower parity than the control participants.
The effect of BMI in premenopausal women
In premenopausal women, both BMI at age 18 and recent BMI were inversely associated with breast cancer risk, although neither trend reached statistical significance (Table 2) . Overall, premenopausal women who reported having had a BMI of 25 kg/m 2 or higher at age 18 years were at 24% lower risk of breast cancer than women reporting a BMI of <20 kg/m 2 at that age (95% CI, 0.60-0.96; P trend = 0.09). Women who reported their recent BMI as 35 kg/m 2 or higher were at 19% lower risk of breast cancer than women reporting recent BMI of <25 kg/m 2 (95% CI, 0.61-1.06; P trend = 0.05; Table 2 ). Both relative risks were attenuated when the two BMI measures were included in the same model, making it difficult to distinguish the effects of BMI at these two time points ( Table 2 ). The two BMI measures were correlated (Pearson r = 0.57; P < 0.001).
Weight change since age 18 years was not associated with risk overall. However, among the subgroup of women whose BMI at age 18 years was <20 kg/m 2 , we observed a borderline statistically significant increased risk for breast cancer by weight gain (P trend = 0.08; data not shown). The effect of BMI in postmenopausal women BMI at age 18 years was also inversely associated with breast cancer risk among postmenopausal women overall. Those who reported having had a BMI of 25 kg/m 2 or greater at age 18 years were at 25% lower risk of breast cancer than women reporting BMI of <20 kg/m 2 at that age (95% CI, 0.58-0.97; P trend = 0.02; Table 2 ). The BMI measures at age 18 years and recently were correlated (Pearson r = 0.48; P < 0.001). Recent BMI and weight change since age 18 years were not associated with risk in postmenopausal women overall.
Heterogeneity by race and HT use
Race did not modify the association between either BMI variable and breast cancer risk among premenopausal women (both P homogeneity white versus African-American > 0.20; Table 3 ). However, the effect of recent BMI varied by race in postmenopausal women (P homogeneity white versus African-American = 0.05). Recent BMI tended to be inversely associated with risk in white women and positively associated with risk in African-American women, although neither trend was statistically significant (Table 3) . HT did not modify the effect of either recent BMI or BMI at age 18 years (all P homogeneity never versus ever HT use >0.4; Supplementary Table S1 ).
Timing of menopause by race
Age at menopause differed between races being lower among African-American women than among white women, both among HT users and nonusers. In HT users, mean age at menopause was 44.8 years in white women and 42.8 years in African-American women (P difference <0.001). In nonusers, mean age at menopause was 48.0 years in white women and 46.5 years in African-American women (P difference <0.001; data not shown). A higher proportion of white women than African-American women had unknown menopause status among HT users (data not shown).
Heterogeneity by tumor receptor status, premenopausal women
We did not find any statistically significant heterogeneity of effect by tumor receptor status (ER+PR+/ER−PR−) of the association between BMI and breast cancer risk among premenopausal women within each racial group, although there were stronger inverse associations between BMI at age 18 years and ER+PR+ tumors among African-American women than among white women. The tests for homogeneity for BMI at age 18 years both by ER/PR status and by race were borderline statistically significant (P homogeneity by ERPR < 0.08 and P homogeneity white versus African-American = 0.07 (Table 4) .
Heterogeneity by tumor receptor status, postmenopausal women
Among postmenopausal white women, the effect of recent BMI varied significantly by tumor ERPR status (P homogeneity by ERPR = 0.004) with a significant inverse association only observed for ER−PR− tumors (OR for recent BMI of ≥35 kg/m 2 versus <25 kg/m 2 = 0.35; 95% CI, 0.15-0.82; P trend = 0.03; Table 4 ). Significant modification of the effect of recent BMI was also apparent, although indicating a different relationship, in postmenopausal African-American women (P homogeneity by ERPR = 0.009). Among these women, the inverse trend for ER−PR− cancer was not statistically significant; however, recent BMI was positively and significantly associated with risk of ER+PR+ breast cancers (P trend = 0.03). We found a borderline significant modification by race of the association between recent BMI and ER+PR+ breast cancer (P homogeneity white versus African-American = 0.08; Table 4 ). These associations became stronger when the analyses were restricted to never HT users (data not shown). Specifically, the decreasing OR for ER−PR− tumors with increasing BMI at age 18 years among white postmenopausal women (P trend = 0.04; Table 4 ) was significant only among never HT users (P trend = 0.002; P homogeneity never versus ever HT use = 0.02; data not shown). None of the associations between BMI and ERPR-positive or ERPRnegative tumors were statistically significant among postmenopausal HT users (data not shown).
Heterogeneity by menstrual regularity and race (data not shown in table)
We tested whether the effect of BMI differed by whether or not women reported having had regular menstrual cycles during the first year after menarche. A total of 1,691 (21%) women reported irregular menstrual cycles during the first year. We found no difference in the effect of BMI on breast cancer risk between women reporting regular cycles and women reporting irregular cycles during the first year neither in premenopausal nor in postmenopausal white or African-American women (data not shown). Tables S2 and 3) .
We did not observe statistically significant associations of breast cancer risk with area on the body where weight gain usually occurred (Supplementary Table S4 ). Finally, breast cancer risk was not associated with bra size, as measured by bra cup size, in the analyses of women with a BMI of <25 kg/m 2 (Supplementary Table S5 ).
Discussion
In this large study of African-American and white women ages 35 to 64 years, we found that BMI at age 18 years was associated with reduced risk of breast cancer. In premenopausal women, recent BMI was associated with reduced risk, although the trend was not statistically significant. This association was not significantly modified by race. Among postmenopausal women, for recent BMI, associations in postmenopausal women differed depending on whether the cancer was receptor positive or not. For ER−PR− breast cancers, recent BMI was inversely associated with risk in African-American and white women. For ER+PR+ cancers, recent BMI was positively associated with risk in African-American women, but there was no association in white women.
The borderline significant protective effect of increasing adult (recent) BMI on the risk of breast cancer in premenopausal white women is supported by several (7, 14, 22) but not all (23-30) previous studies. The protective effect of adult overweight and obesity on premenopausal breast cancer risk has been found also in African-American women (10), although the findings are not consistent (8, 9, 12, 14) .
We observed a borderline significantly reduced risk of premenopausal breast cancer associated with BMI of 25 kg/m 2 or greater at age 18 years among AfricanAmerican women, a finding consistent with a recent cohort study (10) . We further observed an inverse association between increasing BMI at age 18 years and risk of ER +PR+ tumors in premenopausal African-American women, but not in white women. The Nurses' Health Study reported that the protective effect of obesity at age 18 or 20 years (5, 22) was stronger for premenopausal ER+ tumors, although the study population was predominantly white (22) . However, in a study of breast cancer subtypes in white and African-American women, Millikan et al. (31) reported a slight inverse association between BMI and the ER+ breast cancer subtype defined as "luminal A" in premenopausal women.
We found no association between recent BMI and postmenopausal breast cancer overall, although there was a nonsignificant inverse association in white women. Most previous studies (23, 26, 29, (32) (33) (34) have found recent BMI to be associated with increased risk of postmenopausal (25, 28) or an inverse association (26, 29) . In the World Cancer Research Fund/American Institute for Cancer Research report, 5 of 19 cohort studies on postmenopausal women showed decreased risk of breast cancer by BMI, statistically significant in one of them (4). Thus, our results seem consistent with a minority of the previous studies. However, the age distribution of the Women's CARE study must be kept in mind. We limited the CARE study to women under age 65 years, resulting in a relatively young group of postmenopausal women. Further, CARE oversampled younger women to get a uniform distribution of participants across the 5-year age groups (15) . A Dutch cohort study that did not find any association between BMI and postmenopausal breast cancer also included relatively young postmenopausal women, with median age of 58 years and upper age limit of 73 years at study entry (25) . One of the cohort studies that found a positive association between BMI and postmenopausal breast cancer had mean baseline age of <60 years but included women ages 50 to 73 years (32) . Other studies that find a positive association and present the age of the postmenopausal women have median age above 60 years (26, 33) or have the upper age limit of 79 years (34) . Thus, the postmenopausal women in the Women's CARE study were younger than in many of the previous studies. It is not clear exactly where in the menopausal transition BMI shifts from a protective factor to a risk factor for breast cancer or how many years it takes (35) .
Few studies have assessed the effects of BMI on breast cancer risk among postmenopausal African-American women, and in general, results are more mixed. Two studies found a positive association between recent BMI and postmenopausal breast cancer in African-American women (9, 12) , although two other studies found nonsignificant inverse associations (10, 14) . Perhaps the most marked difference between the two racial groups in our analyses was the heterogeneity of effect by ERPR status. Among postmenopausal African-American women, BMI was associated with increased risk of ER+PR+ tumors. This finding is consistent with prior studies of both white (36) (37) (38) and African-American women (10) . However, among white women in our study, the protective effect of BMI was greater on ER−PR− tumors. Although this latter finding was unexpected, it is consistent with the results from a Swedish cohort study, which reported a negative association between BMI and PR− tumors (39) . A previous Surveillance Epidemiology and End Results study has reported that the proportion of receptor-positive and receptor-negative tumors differed between postmenopausal white and African-American cases (40) . This was also true in our study, with ER+PR+ tumors being more frequent in white cases and ER−PR− tumors more frequent in African-American cases. We hypothesize that certain molecular subtypes of cancers (even within hormone receptor-negative or receptorpositive tumors) are more affected by BMI, and these subtypes might differ by race.
On the other hand, the few differences we observed by race and ERPR were not very impressive, and may not be causal differences, but could simply have been due to random fluctuations or chance in our data. Future studies of these associations should include more detail on breast cancer subtypes.
In our study, the effects of BMI did not differ significantly by whether women had used HT. Specifically, we did not observe a positive association when limiting the analyses to never or noncurrent users of HT, as has been found in several other studies (26, 29, 33) .
Previous studies of the association between BMI at age 18 years and postmenopausal breast cancer risk have been predominantly conducted among white women and have yielded inconsistent results. Most studies have reported no effect of obesity at 15 to 20 years of age (9, 23, 24, 29, 34) , although the Women's Health Initiative observational study (33) and the Black Women's Health Study (10) suggested a protective effect. Our results are consistent with these latter two studies and suggest that BMI at age 18 years might be associated with a reduced risk of postmenopausal breast cancer, with no significant difference between the races.
We did not observe any association between weight change from age 18 years to recently and breast cancer risk in premenopausal women. This is consistent with studies both among white (6, 7, 24, 29, 30, 41) and AfricanAmerican (9, 10) premenopausal women. The only reported effect of weight change on premenopausal breast cancer risk was observed in an Asian population (42) . In postmenopausal women, there is strong and consistent evidence that weight gain is associated with breast cancer risk, at least in white women (6, 23, 24, 29, 32-34, 41, 43) . Few studies, especially with convincing data, exist on African-American women (9, 10) . Most of the reported effect has been limited to nonusers of HT (6, 23, 29, 33, 41, 43) or ER+PR+ cancer (6, 23, 43) .
Possible mechanisms
The mechanisms by which obesity may protect against breast cancer in young women have not been completely elucidated. It has been suggested that any protective effect of high BMI in young women is because of higher prevalence of menstrual irregularities or anovulatory cycles in women with high BMI and, thus, lower exposure to ovarian sex steroids (44) . One proposed mechanism is that obese premenopausal women have a higher number of anovulatory cycles, resulting in decreased estradiol and progesterone levels (44) , which causes reduced risk of breast cancer (45) . We found a higher proportion of women with irregular menstrual cycles to be overweight compared with women who had regular cycles. This is consistent with data from earlier studies (46) . However, the protective effect of overweight in our study was not restricted to women reporting irregular menstrual periods. We recognize, though, that self-report of irregular menstrual periods 20 to 40 years ago may not be a good measure of frequency of anovulatory cycles in the postpubertal period (47) .
An intriguing alternative mechanism for the protective effect of early obesity is that body fat at young age influences the histologic constituents of the breast tissue. Evidence from a subset of women in this study suggests that adipose tissue in the breast may be protective. In a study of mammographic density among Los Angeles Women's CARE study participants, women with larger breast size (who tended to also be heavier), had less absolute mammographic density, and both percent and absolute density were weaker risk factors for breast cancer in this group than in women with smaller breasts (48) .
The exact age that obesity is most protective against premenopausal breast cancer is not clear. High body fat percentage at age 20 years was observed as a strong protective factor for premenopausal breast cancer among women in the Nurses Health Study II, independent of later BMI (5, 22) . It has been suggested that body size in early adulthood is inversely associated with premenopausal breast cancer risk only as it predicts adult body size (7). Our results among premenopausal women weakened when we adjusted for recent BMI in the statistical model.
As women pass through menopause, the protective effect of obesity on breast cancer risk is replaced by an increased risk. This change in the effect of obesity is possibly due to peripheral adipose tissue becoming an important source of estrogen, as this is where androstenedione is aromatized and converted to estrogen (49, 50) .
It is unclear how long it takes for this transition to take place (that is, for BMI being a protective factor to it being a risk factor for breast cancer). Pike et al. (35) have modeled this effect and argue that it takes a decade for a BMI of 30 kg/m 2 in a premenopausal woman (at age 50 y, relative risk of 0.75) to become a risk factor (relative risk of 1.20 at age 62 y). It is, therefore, possible that the reason that we found no increased risk for postmenopausal breast cancer in white women with high BMI might be partially explained by the relatively young age of the postmenopausal women in our study. One explanation for our findings could be that the timing of the transition might vary between white and African-American women. In our study, white women had a later age at menopause than African-American women; thus, it is possible that this transition took place at a younger age among African-American women in general.
Strengths and limitations of the study
Our BMI measures were made on the basis of selfreported measures of weight and height. We cannot exclude the possibility that some women might have misreported their weight. However, we expect any such misclassification to have been nondifferential with respect to case status and, therefore, if anything, to have biased the results toward the null.
The interview was conducted after the cases had been diagnosed but within 18 months after diagnosis. Current weight could have possibly biased the recall of previous weight. However, if anything, women with breast cancer tend to gain weight (51) , so that any such bias would have resulted in the overestimation of weight in cases, not in controls. This implies that the inverse results we observed would be either nonexistent or underestimated. Small sample size of stratified analyses is a limitation in this study. The only positive association we found is for ER+PR+ breast cancer among African-American women. Although we cannot exclude the possibility, we find it unlikely that the finding for this specific subtype of cancer was because of such recall bias.
The upper age limit in this study population was age 64 year, and only about one third of the postmenopausal women were above age 60 years. The lack of older women may partly explain why we do not have stronger findings on the risk associated with BMI among postmenopausal women, and why our results are similar to those seen in studies restricted to premenopausal women.
We unfortunately did not have waist and hip circumferences as measurements for central obesity. It has been suggested that central obesity measured as waist-hip ratio might be a risk factor for premenopausal breast cancer, independent of BMI (52, 53) . However, we observed no differences in breast cancer risk by areas on the body where women tended to gain weight, or by bra size. Therefore, the data collected might not confirm the effect of central obesity among our study population.
Conclusion
In this study, we found an inverse association between increasing BMI at age 18 years and risk of breast cancer in women ages 35 to 64 years. We also found an inverse association between increasing recent BMI and risk of premenopausal breast cancer. Effects of recent BMI on premenopausal breast cancer risk were similar in African-American and white women. Among postmenopausal women, there was a slight increased risk with recent BMI in African-American women, but a slight inverse association in white women. Comparison of our study results with those of others suggests that it might take time before the transition of BMI from a protective factor to a risk factor occurs, and that this change might occur later in white women than in African-American women. Our results also suggest that some differences exist in the effect of BMI on ER+PR+ and ER−PR− tumors in premenopausal and postmenopausal breast cancer, and this effect could also differ between the races. The effects of BMI on various subtypes of breast cancer should be further explored. Support for use of Surveillance, Epidemiology, and End Results cancer registries were through contracts N01-PC-67006 (Atlanta), N01-CN-65064 (Detroit), N01-PC-67010 (Los Angeles), and N01-CN-0532 (Seattle).
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